Epitope tagging of proteins at the native chromosomal loci of genes in mice and in cultured vertebrate cells.
Adding epitope tags to proteins is an important method for biochemical analyses and is generally accomplished in metazoan cells using ectopically expressed, tagged trans-genes. In Saccharomyces cerevisiae, the addition of epitope tags to proteins is easily achieved at the genomic locus of a gene of interest due to the high efficiency of homologous recombination in that organism. Most metazoan cells do not exhibit this high homologous recombination efficiency, and therefore trans-genes with in-frame epitope tags are used. Although epitope tagged trans-genes have proven useful, replacing the native promoter with a heterologous promoter introduces numerous artifactual possibilities. These include overexpression, which can lead to promiscuous interactions, and the loss of native transcriptional control, which in live animals often leads to developmental defects and embryonic lethality. We describe an efficient method that overcomes the problems encountered using epitope tagged trans-genes by introducing the epitope tag into the native chromosomal gene locus in vertebrate cells, embryonic stem cells and live mice. These tagged proteins are physically associated with the expected relevant particles, and highly sensitive as shown by co-purification of homologues of the yeast pre-mRNA splicing factors Prp38p and Prp39p, not previously shown to be associated with metazoan snRNPs. These techniques will enhance the validity of conclusions made regarding epitope-tagged proteins and improve our understanding of proteomic dynamics in cultured vertebrate cells and live animals.